


Site 2: 6/25/01 Dry Wt (g/m?) | Dry Wit (g/m?) ] Dry Wt. (g/m”) [ Dry Wt. {g/m*) | Dry Wt. (g/m5 ] Dry Wt. (g/m°)
Myriophyllum spicatum
Megalodonta Beckii
Zosterella dubia 0.67 0.04 0.04 10.02 215
Najas flexilis
Ceratophyllum demersum 0.19 0.06 0.09 2.58 0.58
Chara vulgaris 0.34 0.07
Vallisneria Americana 2.39 0.23 0.29 0.30 0.04 0.65
Elodea canadensis 0.52 8.40 27.21 1.19 7.46
Ranunculus aquatilis
Potamogeton pectinatus
Potamogeton crispus 0.03 * 0.01
Potamogeton zosteriformis
Polamogelon pusillus

1083
Table 5. Synopsis of macrophyte biomass, site #2, 25 June 2001 (*<.01g/sample).
Site 3: 6/25/01 Dry WE. (g/m™) | Dry Wt (g/m™) | Dry WE (g/m™) [ Dry W (g/m™) ] Dry Wt (g/m") | Dry Wt (g/m”)
Myriophyllum spicatum 0.31 0.20 0.06 0.17 0.30 0.21
Megalodonta Beckii
Zosterella dubia 2.01 3.80 1.16
Najas flexilis
Ceratophyllum demersum 2.43 0.38 1.06 0.98 4.47 1.86
Chara vulgaris
Valiisneria Americana 0.07 0.02 0.04 0.03
Elodea canadensis 0.05 0.10 2.07 * 0.44
Ranunculus aquatilis
|Potamogeton pectinatus
[Potamogeton crispus 0.07 0.35 0.14 0.04 0.12
Potamogeton zosteriformis
Fotamogéton pusilius

3.62
Table 6. Synopsis of macrophyte biomass, site #3, 25 June 2001 (*<.0{g/sample).
Site 1: 7/30/01 Dry WL (g/m™) | Dry WL (g/m~=) | Dry Wt (g/m") | Dry Wt (a/m7) | Dry Wt (o¢/m™)]T~ Dry Wt. (g/m™)
Myriophyllum spicatum
Megalodonta Beckii
Zosterella dubia 0.09 * 0.02
Najas flexilis
Ceratophyilum demersum 2.55 6.38 2.05 078 0.98 2.55
Chara vulgaris 0.22 4.30 16.62 10.40 B.48 8.00
Vallisneria Americana 4.66 3.46 0.03 2,69 2.34 2.64
Elodea canadensis 0.01 0.00
Ranunculus aquatilis
Potamogeton pectinatus
Potamogeton crispus
Potamogeton zosteriformis 1.68 0.78 0.49
Potamogeton pusillus

137U
Table 7. Synopsis of macrophyte biomass, site #1, 30 July 2001 (*<.01g/sample).
Site 2: 7/30/01 Dry WE {g/m™) | Dry WE. {g/m”) [ Dry WE. (g/m") [ Dry Wt. (g/m*) [ Dry Wt {g/m" )T Dry Wi. {g/m™)
Myriophyllum spicatum 0.20 0.04
Megalodonta Beckii
Zosterella dubia 0.14 0.03
Najas flexilis
Ceratophyllum demersum 1.27 2,42 0.34 0.01 0.73 0.95
Chara vulgaris 222 0.44
Vallisneria Americana 1.91 0.47 0.34 0.22 0.01 0.59
Elodea canadensis 0.24 0.14 0.08
Ranunculus aquatilis
Potamogeton pectinatus
Potamogeton crispus 0.02 0.00
Potamogeton zosteriformis
Fotamogeton pusilus

2.14

Table 8. Synopsis of macrophyte biomass, site #2, 30 July 2001 (*<.01g/sample)
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Site 3: 7/30/01

Dry Wt (g/m™)

Dry Wt {g/m")

Dry Wt {g/m®)

Dry Wt (g/m”)

Dry VW, (G

Dry Wt. (g/m®)

Myriophyllum spicatum

Megalodonta Beckii

Zosterella dubia

0.30

4.50

1.25

Najas flexilis

Ceratophyllum demersum

2.80

0.08

0.07

Chara vulgaris

Vallisneria Americana

3.03

Elodea canadensis

Ranunculus aquatilis

Potamogeton pectinatus

Potamogeton crispus

0.02

0.02

Potamogeton zosteriformis

Potamogeton pusius

Table 9. Synopsis of macrophyte biomass, site #3, 30 July 2001 (*<,01g/sample).

3.89

Site 4: 7/30/01

Dry W {g/m™)

Dry Wt {g/m™)

Dry WL {g/m™)

Dry Wt {g/m™)

Dry Wt {g/m”)

Dry Wt {g/m")

Myriophyllum spicatum

0.45

34.55

0.63

528

13.70

10.92

Megalodonta Beckii

Zosterella dubia

Najas flexilis

Ceratophyllum demersum

1.58

13.65

4.88

Chara vulgaris

Vallisneria Americana

Elodea canadensis

Ranunculus aquatilis

Potamogeton pectinatus

Potamogeton crispus

1.03

0.38

0.39

Potamogeton zosteriformis

Potamogeton pusilus

Table 10. Synopsis of macrophyte biomass, site #4, 30 July 2001 (*<.0lg/sample).

16.54

Site 5: 7/36/01

Dry Wt. (g/m7)

Dry Wt. (g/m%)

Tty W {g/m)

Dry Wt {g/m™)

Dry Wt (g/m?)

Dry Wt. (g/m™)

Myriophylium spicatum

12.91

0.32

10.09

17.05

41.21

16.32

Megalodonta Beckii

Zosterella dubia

0.04

0.01

Najas flexilis

Ceratophyllum demersum

16.70

10.36

9.39

8.02

Chara vulgaris

Vallisneria Americana

Elodea canadensis

Ranunculus aquatilis

Potamogeton pectinatus

0.01

0.00

Potamogeton crispus

0.31

3.83

0.75

1.05

Potamogeton zosteriformis

Potamogelon pusillus

0.00

Table | |. Synopsis of macrophyte biomass, site #5, 30 July 2001 (*<.0lg/sample).

29.40

Site 6: 7/30/01

Dry Wt ({g/m®)

Dry Wt. (g/m®)

Dry Wt {g/m™)

Dry Wt {g/m®)

Dry Wi {g/m?)

Dry Wt (g/m™)

Myriophyllum spicatum

33.88

10.72

16.86

47.27

17.50

25.27

Megaiodonta Beckii

Zostereila dubis

0.14

0.03

Najas flexilis

Ceratophylfum demersum

17.04

10.42

70.46

56.75

30.94

Chara vulgaris

Vallisneria Americana

Elodea canadensis

Ranunculus aquatilis

Potamogeton pectinatus

Potamogeton crispus

0.98

0.04

2.99

6.73

2.24

Potamogeton zosteriformis

1.34

0.27

Potamogeton pusillus

0.01

0.00

Table 12. Synopsis of macrophyte biomass. site #6, 30 July 2001 (*<.01g/sampie).

28.74




Site 1: 8/29/01

Oy WE g/

Dry Wt {g/m%)

Dry Wt. {g/m®)

Dry Wt (g/m%)

Dry Wt (g/m®)

Dry Wt {g/m”™)

Myriophylium spicatum

Megalodonta Beckii

Zosterella dubia

2.81

1.00

Najas flexilis

Ceratophyllum demersum

0.40

6.65

0.75

1.56

Chara vulgaris

17.36

57.91

28,25

30.84

26.47

Vallisneria Americana

110.08

62.36

22.65

32.76

28.80

51.33

Elodea canadensis

Ranunculus aquatilis

Potamogeton pectinatus

Potamogeton crispus

Potamogeton zosteriformis

Fotamogeton pusilus

Table 13. Synopsis of macrophyte biomass, site #1, 29 August 2001 (*<.01g/sample).

B0.96

Site 2: 8/29/01

ry Wt {g/m™)

Dry Wt. (g/m®)

Dry Wt (g/m™)

Dry Wt. (g/m®)

Dry WL (g/m”)

Dry Wt {g/m)

Myriophyilum spicatum

Megalodonta Beckii

Zosterella dubia

0.39

Najas flexilis

Ceratophylium demersum

Chara vulgaris

Vallisneria Americana

178.00

220.54

Elodea canadensis

Ranunculus aquatilis

Potamogeton pectinatus

Potamogeton crispus

Potamogeton zosteriformis

Potamogelon pusillus

Table 14, Synopsis of macrophyte biomass, site #2, 29 August 2001 (*<.01g/sample).

19772

Site 3. 8/29/01

Dry Wt. {g/m”)

By Wi (g/m

Dry Wi {g/m%)

Dry WL (G

Dy WE (g

Dry Wt. (g/m")

Myriophylium spicatum

Megalodonta Beckii

0.28

210.33

42,12

Zosterella dubia

Najas flexilis

11.48

2.68

Ceratophylfum demersum

Chara vulgaris

Vallisneria Americana

Elodea canadensis

Ranunculus aquatilis

Potamogeton pectinatus

0.32

Potamogeton crispus

Potamogeton zosteriformis

Potamogeton pusinus

Table 15. Synopsis of macrophyte biomass, site #3, 29 August 2001 (*<.0lg/sample).

22 88

Site 1: 9/26 /01

Dry Wt. {g/m”)

Dry Wt (g/m

ry Wt [g/m”)

Dry Wit (g/m™}

Dry WE {g/m7)

Dry Wt. (g/m")

Myriophyllum spicatum

Megalodonta Beckii

Zosterella dubia

Najas flexilis

Ceratophyllum demersum

Chara vulgaris

2.38

23.00

272.25

291.50

1017.13

321.25

Vallisneria Americana

44.88

36.88

41.75

24.70

Elodea canadensis

Ranunculus aquatilis

Potamogeton pectinatus

Potamogeton crispus

Potamogeton zosteriformis

0.43

Polamogelon pusius

Table 16. Synopsis of macrophyte biomass, site #1, September 2001 (*<.01g/sample}

346.38
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Site 2: 9/26 /01

Dry Wt (g/m%)

Try Wt (g/m%)

Ory Wt (o/m”

Dry Wt @™

Dry Wi (g/m)

Dry Wt_ (gim™)

Myriophylium spicatum

Megalodonta Beckii

Zosterella dubia

10.13

16.75

0.12

6.00

Najas flexilis

Ceratophyilum demersum

28.63

5.73

Chara vulgaris

Vallisneria Americana

6.50

48.13

73.00

198.25

86.13

46.60

Elodea canadensis

Ranunculus aquatilis

Potamogeton pectinatus

Potamogeton crispus

Potamogeton zosteriformis

Pofamogeton pusilius

Tabie 17. Synopsis of macrophyte biomass. site #2, 26 September 2001 (*<.01g/sample)

Site 3: 9/26 /01

Dry Wt (g/m®)

Dry Wt (g/m*)

Dry Wh. {(g/m®)

Dry Wt (g/m")

Dry Wt (g/m?)

Dry Wt. (g/m“)

Myriophyllum spicatum

Megalodonta Beckii

Zosterella dubia

39.38

1656.13

41.95

Najas flexilis

Ceratophyllum demersum

1.37

0.75

15.85

Chara vulgaris

Vallisneria Americana

Elodea canadensis

Ranunculus aquatilis

Potamogeton pectinatus

Potamogeton crispus

0.25

425

0.25

0.985

Potamogeton zosteriformis

olfamogelon pusiius

Table 18. Synopsis of macrophyte biomass, site #3. 26 September 2001 (*<.01g/sample)

08.79

Site 4: 9/26 /01

Dry Wt (g/m?)

Dry Wt (g/m?)

Dry Wt (g/m®)

Dry Wt (g/m™)

Dry Wt. (g/m®)

Bry W (@/m?)

Myriophyllum spicatum

29.83

661.38

290.25

1353.38

64.38

479.80

Megalodonta Beckii

Zosterella dubia

Najas flexilis

1.25

0.25

Ceratophylium demersum

305.25

686.00

128.50

156.75

320.50

319.40

Chara vulgaris

Vallisneria Americana

Elodea canadensis

Ranunculus aquatilis

Potamogeton pectinatus

Potamogeton crispus

21.00

11.63

50.25

18.00

Potamogeton zosteriformis

Potamogefon pusillus

Table 19, Synopsis of macrophyte biomass, site #4, 26 September 2001 (*<.01g/sample)

317.45

Site 5: 9/26 /01

Dry Wt (g/m%)

Dry Wt. {g/m*)

Dry Wt {(g/m?)

Dry Wt. (g/m?)

Dry Wt. (g/m©)

Dry Wt. (g/m")

Myriophyllum spicaturn

6.88

461.63

16.25

239.50

144.85

Megalodonta Beckii

Zosterella dubia

Najas fiexilis

Ceratophyllum demersum

76.75

351.00

361.38

159.05

Chara vulgaris

Vallisneria Americana

Elodea canadensis

Ranunculus aquatilis

Potamogeton pectinatus

Potamogeton crispus

Potamogeton zosteriformis

Polamogefon pusius

Table 20, Synopsis of macrophyte biomass, site £5, 26 September 2001 (*<.01g/samplc)

oU7.18




Site 6:8/26 /01

Dry Wt (g/m~}

Dry Wt. (g/m®)

Dry Wt (g/m7)

Dry Wt. (g/m©}

Dry Wt (g/m®)

Dry Wt. (g/m®)

Myriophylium spicatum

42.25

82.25

142.25

53.35

Megalodonta Beckii

Zosterella dubia

2.25

0.45

Najas flexilis

=

Ceratophylium demersum

3412.25

42213

1522.88

781.38

1227.73

Chara vulgaris

Vallisneria Americana

Elodea canadensis

Ranunculus aquatilis

Potamogeton pectinatus

Potamogeton crispus

14.38

3.50

10.50

6.62

Potamogeton zosteriformis

Potamogeton pusilus

Table 21. Synopsis of macrophyte biomass, site #6. 26 September 2001 (*<.01g/sample)

1268.03
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Average Dry Wt.(g/m*2)

Figure 4. Comparison of dry weight (g/m*) of EWM and other plants combined, site #1, 1996-
2001. Each bar represents the mean of five replicate samples.
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Figure 5. Comparison of dry weight (g/mz) of EWM and other plants combined, site #2, 1996-
2001. Each bar represents the mean of five replicate samples.
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Figure 6. Comparison of dry weight (g/mz) of EWM and other plants combined, site #3, 1996-
2001. Each bar represents the mean of five replicate samples.
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Figure 7. Comparison of dry weight (g/m”) of EWM and other plants combined, site #4, 1996-
2001. Each bar represents the mean of five replicate samples.
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Figure 8. Comparison of dry weight (g/mz) of EWM and other plants combined, site #5, 1996-
2001. Each bar represents the mean of five replicate samples.
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Figure 9. Comparison of dry weight (g/m°) of EWM and other plants combined, site #6, 1996-
in areas subject to Sonar application (Exp., sites 1-3) and in control areas (site 4).


http:��-.---.-..�.�
http:1200-.....�-.-.�--.��...-.---..---.-------...�
http:��...�.�
http:1600-..-�----.�.--..--�......---....�.�
http:�...-.---.-�
http:2000--.-.�.---�-..--..--�..-.�.�

232

‘MOthers BIMilfoil

Average Bio Mass (g/m*2)

300 =< ceeeeees I ...... IR F 0 A .
0 -7_-*‘,, VE ,,-,,, - . N .
Exp. ' Con. . Exp. Con. Exp. - Con. = Exp. Con. . Exp. Con. Exp. con.

1996 1997 ‘ 1998 1999 2000 2001

Figure 10. Comparison of the annual mean biomass of EWM and other aquatic plants
2001. Each bar represents the mean of five replicate samples.
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At no time during the summer of 2001 was water-milfoil encountered in any sample
taken from the south basin (Figures 4-6, 10). Overall, plant biomass was considerable lower at all
sites in both basins throughout the summer. By 26 September, a significant resurgence of C.
demersum and, to a lesser extent milfoil, occurred in the north basin (Figure 10). The earlier
response by milfoil in that basin suggests that Sonar® had backed up into it because of the
extremely dry weather conditions that prevailed.

Other species apparently affected by the herbicide, to varying degrees, included
Potamageton crispus, which was clearly impacted throughout the south basin as well as near the
outflow of the north basin. Ceratophyllum demersum had been affected in the apical region and
Chara vulgaris was temporarily impacted as was Vallisneria americana, but not as greatly as the
other plants. By the end of July, Chara had rapidly filled in the bottom where milfoil had been
dominant. Vallisneria was also resurging. In places where milfoil had been dominant and mixed
with Elodea or Ceratophyllum, a filamentous alga carpeted the bottom, seeming to interfere with
the growth of Ceratophyllum and Elodea. A few milfoil stems appearing necrotic but having
green tips found south of site #3 were found to be viable.

Herbivore population densities and damage to Eurasian milfoil

The results from the herbivore (Euhrychiopsis and Acentria) monitoring are displayed in
Tables 22-23. As no weevils were added to site R3 when stocking took place in June 1998 or
June 2000, this site served as a control. However, because milfoil had been practically eliminated
from that area in 2001 due to Sonar®, herbivores could not be evaluated there.

The densities of water-milfoil herbivores have changed little between 1998-2001 (Figures
11-14). Lakewide seasonal averages for Euhrychiopsis were 0.14, 0.15, 0.09 and 0.03 weevils
per stem for the four years, respectively. Acentria varied from 0.15, 0.10, 0.11 and 0.16 per
stem. Despite the addition of approximately 13,000 weevils between 1998 and 2000, densities
recorded in 2001 were lower than in previous years.

Water quality analysis

Water quality data were collected at sites WQ1 and WQ2 (Figure 3), the deepest parts of
the lower and upper basins, respectively. Information collected fell within the range of values
provided by CSLAP data provided by the Moraine Lake Association (Hohenstein et al., 1997).
Transparency in the lower basin ranged from 2.0 to 5.2 meters. The hypolimnion (from 10
meters down) was anoxic by 29 May. In the upper basin transparency ranged from 2.0 to 2.3
meters. Oxygen levels in this shallower basin were variable, presumably due to extreme daily
swings resulting from plant photosynthesis/respiration and intermittent mixing.



HERBIVORES Site 4 Site 5 Site 6 Average
Acentria adult (#)

Acentria larvae (#) 1 3

Acentria cocoon (#)

Acentria retreat (#)

Acentria eggs (#)

Acentria total (#) 1 0 3 1.33
Euhrychiopsis adult (#) 1

Euhrychiopsis larvae (#) 1

Euhrychiopsis pupa (#) 1

Euhrychiopsis eggs (#) 1

Euhrychiopsis total (#) 2 1 1 1.33
Damaging midges 0
STEM DAMAGE

Healthy stem (%) 88 96 68 84
Acentria damage(%) 8 3
Euhrychiopsis damage (%) 4 8 4
Other type of damage (%) 12 12 8

TIP DAMAGE (average) HEALTHY | HEALTHY | HEALTHY | HEALTHY
LEAFLET DAMAGE (average) HEALTHY | HEALTHY | HEALTHY | HEALTHY

Table 22. Herbivores and associated dameage per site (25 stems) 25 June 2001.

HERBIVORES | Site4 Site § Site 6 Average
Acentria adult (#)

Acentria larvae (#) 1 1 5

Acentria cocoon (#)

Acentria retreat (#) 3 1 9

Acentria eggs (#)

Acentria total (#) 4 2 14 6.67
Euhrychiopsis adult (#)

Euhrychiopsis larvae (#)

Euhrychiopsis pupa (#)

Euhrychiopsis eggs (#)

Euhrychiopsis total (#) 0 0 0.00
Damaging midges 1 4 2
STEM DAMAGE

Healthy stem (%) 84 66 48 66
Acentria damage(%) 8 20 32 20
Euhrychiopsis damage (%) 0
Both types of damage (%) 8 14 20 14
TIP DAMAGE (average) HEALTHY | MINOR MINOR MINOR
LEAFLET DAMAGE (average) MINOR MINOR MINOR MINOR

Table 23. Herbivores and associated dameage per site (25 stems) 29 August 2001.
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Figure 11. Mean numbers of Euhrychiopsis and Acentria per stem, summer 1998.
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Figure 12. Mean numbers of Euhrychiopsis and Acentria per stem, summer 1999.
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Figure 13. Mean numbers of Euhrychiopsis and Acentria per stem, summer 2000.
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Figure 14. Mean numbers of Euhrychiopsis and Acentria per stem, summer 2001.





